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STRING TYPE AIR DAMPER 

The present disclosure relates to the subject matter 
contained in Japanese Patent Application No . 2002-275134 filed 
on September 20, 2002, which is incorporated herein by 
reference in its entirety, 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to improvements in a string 
type air damper, for example, used for a glove box of an. 
automobile . 

2. Description of the Related Art 

Although a specific example of this type air damper 
according to a related art is not shown in the drawing, it 
includes: a cylinder, both end portions of which are open; a 
piston moving in the cylinder; a string member, the base end 
of which is connected with the piston; a valve device for 
controlling a volume of air passing through the valve, attached 
to the other end side of the cylinder; a guide cap for guiding 
the string member, attached on one end side of the cylinder; 
and a helical compression spring for pushing the piston to the 
other end of the cylinder, interposed between the guide cap and 
the piston in the cylinder. For example, refer to Japanese 
Utility Model No. 2557064. 
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In the case where this string type air damper is used being 
attached to a glove box of an automobile, the following 
operation is conducted. The cylinder is fixed to an instrument 
panel side; a forward end of the string member, which is guided 
outside through the guide cap of the cylinder, is fixed to the 
glove box side; when the glove box is moved so that it opens, 
the string member is gradually drawn out from the cylinder; 
since the piston is moved in the same direction in the cylinder 
while resisting a force generated by the helical compression 
spring, air flows into the cylinder via the valve device, so 
that the damping effect can be provided and the glove box can 
be gradually opened. 

On the contrary, when the glove box is moved so that it 
closes, the piston accompanied by the string member is forcibly 
pushed back by a force of the helical compression spring in the 
direction of the other end of the cylinder. Therefore, air 
accumulated in the cylinder is released outside through the 
valve device. Due to the foregoing, the piston quickly moves 
in the cylinder and facilitates a closing motion of the glove 
box. 

However, in the string type air damper according to the 
related art, the following problems may be encountered. The 
string member and the piston are formed separately from each 
other. Concerning the string member, a loop is formed at the 
base end of the string member being accompanied by a complicated 
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work. Concerning the piston, a hook is formed. The loop-shaped 
base end of the string member must be hooked at the hook portion 
of the piston. Therefore, this hooking work is complicated. 

SUMMARY OF THE INVENTION 
The present invention has been accomplished to 
effectively solve the above problems caused in the string-type 
air damper according to the related art. According to a first 
aspect of the invention, a string type air damper includes a 
cylinder, a piston, a helical spring, a string member. . The 
cylinder is formed in a tubular shape and defines a guide hole 
at one end portion thereof. The piston moves in the cylinder. 
The helical spring biases the piston toward the other end 
portion of the cylinder. The string member is guided from 
inside of the cylinder to outside thereof through the guide 
hole. The piston and the string member are integrally formed. 

According to a second aspect of the invention, in the first 
aspect, the string member branches into a plurality of portions 
and connects with the piston at a base end portion thereof. The 
portions come together at a forward end portion of the string 
member. 

According to a third aspect of the invention, in the first 
aspect, the string member has a belt shape. The guide hole of 
the cylinder has a flat opening and a smooth arcuate face 
continuing to a wide width edge of the opening. The string 
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member having the belt shape is bent and guided along the 
arcuate face of the guide hole. 

According to a fourth aspect of the invention, the piston 
and the string member are formed of a first material. A 
reinforcing plate is formed of a second material harder than 
the first material. The reinforcing plate is attached to the 
piston to serve as a mount for receiving the helical spring. 

According to a fifth aspect of the invention, a string type 
air damper includes a cylinder, a piston, a helical spring, a 
guide cap, and a string member. The cylinder is formed in a 
tubular shape.. The piston moves in the cylinder. • The helical 
spring biases the piston toward one end portion of the cylinder . 
The guide cap is attached to the other end portion of the 
cylinder and defines a guide hole. The string member is guided 
from inside of the cylinder to outside thereof through the guide 
hole. The guide cap and the string member are formed 
integrally. The string member is hooked to the piston within 
the cylinder and is guided to the outside thereof. 

According to a sixth aspect of the invention, in the fifth 
aspect, the string member branches into a plurality of 
portions. Abase end portion of the string member is connected 
to the guide cap. The plurality of portions come together at 
a forward end portion of the string member. The portions are 
hooked at the piston. 
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As described above, in the first aspect, the string member 
and the piston are formed integrally. Therefore, unlike the 
string type air damper according to the related art, it is 
unnecessary to form a loop at the base end of the string member 
being accompanied by a complicated work, and also it is 
unnecessary to form a hook portion in the piston and to hook 
the loop-shaped base end of the string member at the hook 
portion of the piston. Accordingly, the string type air damper 
can be very easily assembled. 

In the second aspect, the string member branching into a 
plurality of portions supports the piston. Therefore, it can 
be guaranteed that the piston is stably moved in the cylinder. 
In the third aspect, the string member is formed into a belt 
shape. Therefore, it is possible to strengthen the string 
member itself. At the same time, the string member can be 
smoothly bent and guided along an arcuate face of the guide 
hole. In the fourth aspect, a reinforcing plate formed of the 
second material harder than the first material is provided on 
an upper face of the piston formed of the first material. 
Therefore, an end portion of the helical spring can be 
positively supported. 

In the fifth aspect, the string member and the guide cap 
are integrally formed and the forward end portion of the string 
member is hooked at the piston and then introduced outside. 
Therefore, unlike the string type air damper according to the 
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related art in which a loop is formed at the base end portion 
of the string member and the thus formed loop-shaped base end 
portion of the string member is hooked at the hook portion 
arranged in the guide cap being accompanied by a complicated 
work, it is unnecessary to do the above complicated work 
according to the present invention. Accordingly, the string 
type damper can be easily assembled. 

In the sixth aspect, a plurality of branching 
string-shaped portions support the piston as a result. 
Therefore, it can be guaranteed that the piston is stably moved 
in the cylinder. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is an exploded perspective view of the string type 
air damper according to the first embodiment of the present 
invention . 

Figs. 2A and 2B are schematic illustration showing a 
process in which a piston and string member are integrally 
formed by means of injection molding and the string member is 
elongated. 

Figs. 3A and 3B are sectional views showing an order of 
assembling a string type air damper according to the first 
embodiment . 

Figs. 4A, 4B and 4C are sectional views showing a primary 
portion of another example according to the first embodiment. 
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Fig, 5 is a perspective view showing a relation between 
the piston and the string member provided for the second 
embodiment of the present invention. 

Figs. 6A and 6B are schematic illustrations showing a 
process in which the piston and the string member are integrally 
formed by means of injection molding and then the string member 
is elongated. 

Fig. 7 is a perspective view showing another example 
according to the second embodiment. 

Fig. 8 is an exploded perspective view of the string type 
air damper according to the third embodiment of the present 
invention. 

Fig. 9A is a sectional view showing a state of assembling 
of the string type air damper according to the second embodiment 
of the present invention, and Fig. 9B is a side view showing 
a guide hole of the cylinder. 

Fig. 10 is an exploded perspective view of the string type 
air damper according to the fourth embodiment of the present 
invention. 

Fig. 11A is a sectional view showing a relation between 
the cylinder and the piston in the case where operation is not 
conducted, and Fig. 11B is a sectional view showing a relation 
between the cylinder and the piston in the case where operation 
is conducted. 
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Fig. 12 is a sectional view showing a relation between the 
guide cap and the string member provided for the fifth 
embodiment of the present invention. 

Fig. 13 is a sectional view showing a state of assembling 
of the string type air damper according to the fifth embodiment 
of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Referring to the drawings, preferred embodiments of the 
invention will be explained in detail as follows. As shown in 
Fig. 1, a string type air damper according to the first 
embodiment includes a cylinder 1, a piston 2, a helical 
compression spring 3, an end cap 4, and a string member 5. The 
cylinder 1 defines a guide hole la at one end portion thereof. 
The piston 2 moves in the cylinder 1. The helical compression 
spring 3 biases the piston 2 toward the other end portion of 
the cylinder 1. The end cap 4 is attached to the other end side 
of the cylinder 1. The string member 5 is connected with the 
piston 2 and guided outside through the guide hole la. In this 
connection, reference numeral 7 denotes a mount for receiving 
the end portion of the helical compression spring 3 provided 
in the piston 2. 

In the first embodiment, as shown in Fig. 2A, the piston 
2 and the string member 5 having a large diameter and a short 
length are integrally formed by means of an injection molding 
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using a metallic mold 8 for molding the piston and a metallic 
mold 9 for molding a forward end portion of the string member 
5. After the completion of injection molding, as shown in Fig. 
2B, when the metallic mold 9 for molding the forward end portion 
of the string member 5 is separated from the metallic mold 8 
for molding the piston, the string member 5 having the large 
diameter and the short length is elongated to make the string 
member 5 have a small diameter and a long length. In this 
connection, reference numeral 10 denotes a cooling circuit 
provided in each metallic mold 8, 9. This cooling circuit 10 
only cools the piston 2 and the forward end portion 5a of the 
string member 5, that is, this cooling circuit 10 does not cool 
an intermediate portion of the string member 5. Therefore, it 
can be guaranteed that the string member 5 is sufficiently 
elongated. 

Accordingly, the string type air damper according to the 
first embodiment can be simply assembled as follows. It is 
noted that the piston 2 and the string member 5 have already 
been integrated. As shown in Fig. 3A, the helical compression 
spring 3 and the piston 2 are inserted into the cylinder 1, and 
the forward end portion 5a of the string member 5 is guided 
outside through the guide hole la. Then, as shown in Fig. 3B, 
the end cap 4 is attached to the other end portion of the 
cylinder 1. In this way, the string type air damper can be 
simply assembled. Accordingly, unlike the string type air 
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damper according to the related art, it is quite unnecessary 
that a loop is formed at a base end portion of the string member 
with a complicated work and form a hook portion in the piston, 
and then hook the loop-shaped base end portion of the string 
member at the hook portion of the piston. 

In this case, the following variations may be arbitrarily 
made. As shown in Fig. 4A, the piston 2 and the string member 
5 may be integrally formed of soft synthetic resin, and a 
reinforcing plate 11 formed of hard synthetic resin, which 
functions as a receiving mount for receiving the helical 
compression spring 3, may be arranged on an upper face of the 
piston 2. Alternatively, as shown in Fig. 4B, the piston 2 
includes a soft portion 2a and a hard portion 2b by means of 
an insert-molding or a bicolor-molding, and the string member 
5 may be elongated from the hard portion 2b, and the hard portion 
2b may be also used as a receiving mount for receiving the 
compression coil spring 3. Alternatively, as shown in Fig. 4C, 
the piston 2 and the string member 5 may be formed of hard 
synthetic resin, and an O-ring 12 may be attached to an outer 
circumference of the piston 2. 

Next, a string type air damper according to a second 
embodiment will be explained below. The string type air damper 
according to the second embodiment is essentially the same as 
that according to the first embodiment. Differences 
therebetween are described as follows. As shown in Fig. 5, the 
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elongated string member 5 having the small diameter branches 
into two portions on the base end portion side thereof and is 
integrally connected with the piston 2. The two portions 
branched from the string member 5 come together at the forward 
end portion 5a. Accordingly, in this case, the string member 
5 branching into the two portions supports the piston 2. 
Therefore, the piston 2 can be stably moved in the cylinder 1. 

In the second embodiment, in the case where the piston 2 
and the string member 5 are integrally molded, as shown in Fig. 
6A, the piston 2 and the string member 5 having the large 
diameter and the short length are integrally formed by means 
of injection molding using the metallic mold 8 for molding the 
piston and the metallic mold 9 for molding the forward end 
portion of the. string member 5. After the completion of 
injection molding, as shown in Fig. 6B, when the metallic mold 
9 for molding the forward end portion of the string member 5 
is linearly moved away from the metallic mold 8 for molding the 
piston, the string member 5 having the large diameter and the 
short length is elongated to make the string member have the 
small diameter and the long length. 

In the second embodiment, the string member 5 branches 
into the two portions. However, it should be noted that the 
present invention is not limited to the above specific 
embodiment. For example, as shown in Fig. 7, it is possible 
to make the string member 5 branch into three portions or more 
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portions. In this case, the string member 5 branching into the 
plurality of portions supports the piston 2. Therefore, it is 
needless to say that the piston 2 can be stably moved in the 
cylinder 1. 

Next, a string type air damper according to a third 
embodiment will be explained below. The string type air damper 
according to the third embodiment is essentially the same as 
that according to the first embodiment. Differences 
therebetween are described as follows. As shown in Fig. 8, the 
elongated string member 5 having the small diameter has a 
belt-shape. The belt-shaped string member 5 is integrally 
connected with the piston 2. On the other hand, as shown in 
Figs. 9A and 9B, the guide hole la of the cylinder 1 is provided 
with a flat opening 13 and a smooth arcuate face 14 continuing 
to the wide edge of the opening 13, so that the belt-shaped 
string member 5 can be bent and guided along the arcuate face 
14. 

Even in the third embodiment, when the piston 2 and the 
string member 5 are integrally molded, the above manufacturing 
process is adopted. Especially, in the third embodiment, the 
string member 5 is formed into a belt-shape, so that the string 
member 5 itself can be strengthened. Further, the string member 
5 can be flexibly bent and guided along the arcuate face 14 of 
the guide hole la. 
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A string type air damper according to a fourth embodiment 
will be explained below. The fourth embodiment is different 
from the embodiments explained before* As shown in Fig. 10, 
the string type air damper according to the fourth embodiment 
includes a guide gap 6, which is separately molded and defines 
a guide hole 6a. The guide gap 6 is attached to one end portion 
of the cylinder 1. The piston 2 molded integrally with the 
string member 5 can bend in an outer diameter direction. In 
the case where the air damper does not operate, as shown in Fig. 
11A, an inner face of the cylinder 1 and an outer face of the 
piston 2 are not contacted with each other. However, in the 
case where the air damper operates in such a manner that the 
string member 5 is drawn out from the guide hole 6a of the guide 
cap 6, as shown in Fig. 11B, the piston 2 is deformed and 
expanded by a pressure of the helical compression spring 3, and 
the outer face of the piston 2 comes into contact with the inner 
face of the cylinder 1. 

Finally, a string type air damper according to a fifth 
embodiment will be explained below. In the fifth embodiment, 
the piston 2 and the string member 5 are not integrally molded, 
but as shown in Fig. 12, the guide cap 6 and the string member 
5 are integrally molded and hooked at a hook portion 15 provided 
at the piston 2, and then the forward end portion 5a is guided 
outside through the guide hole 6a of the guide cap 6. 
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In this case, although a specific structure is not shown 
in the drawing, the guide cap 6 and the string member 5 having 
the large diameter and the short length are integrally molded 
by means of injection molding using the metallic mold for 
forming the guide cap and the metallic mold 9 for molding the 
forward end portion of the string member 5. After the 
completion of injection molding, when the metallic mold 9 for 
molding the forward end portion of the string member 5 is 
linearly moved away from the metallic mold for molding the guide 
cap, the string member 5 having the large diameter and the short 
length is elongated to make the string member have the small 
diameter and the long length. In the fifth embodiment, the 
string member branches into two portions on the base end portion 
side and integrally connected with the guide hole 6a edge of 
the guide cap 6. 

Therefore, the string type air damper according to the 
fifth embodiment is assembled as follows. As shown in Fig. 13, 
while an intermediate portion of the string member 5, which 
branches into the two portions, is being hooked at both sides 
of the hook portion 15 of the piston 2, the forward end portion 
5a at which the string member 5 comes together is guided outside 
through the guide hole 6a of the guide cap 6. In the above 
condition, the helical compression spring 3 and the piston 2 
are inserted into the cylinder 1. Then, the guide cap 6 is 
attached to one end portion of the cylinder 1 . At the same time, 
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the end cap 4 is attached to the other end portion thereof. In 
this way, the string type air damper can be simply assembled. 
In the fifth embodiment, it is necessary to attach the hook 
portion 15 on the piston 2 side. However, unlike the string 
type air damper according to the related art, it is unnecessary 
to form a loop at the base end portion of the string member with 
a complicated work. Further, it is unnecessary to hook the 
loop-shaped base end portion of the string member at the hook 
portion of the guide cap. Therefore, the string type air damper 
can be easily assembled. 

As described above, according to the present invention, 
the string member is molded integrally with the piston. 
Therefore, unlike the string type air damper according to the 
related art, it is unnecessary to form a loop at the base end 
of the string member with a complicated work. Also, it is 
unnecessary to form a hook portion in the piston and to hook 
the loop-shaped base end of the string member at the hook of 
the guide cap. Accordingly, the string type air damper can be 
very easily assembled. 

Further, the string member and the guide cap are 
integrally molded and the forward end portion of the string 
member is hooked at the piston and then introduced outside. 
Therefore, unlike the string type air damper according to the 
related art in which a loop is formed at the base end portion 
of the string member and the thus formed loop-shaped base end 
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portion of the string member is hooked at the hook portion 
arranged in the piston being accompanied by a complicated work, 
it is unnecessary to do the above complicated work in the 
present invention. Accordingly, the string type damper can be 
easily assembled. 
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